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(54) ROD MEMBER FOR MAINTENANCE/REINFORCEMENT OF A CONCRETE STRUCTURE AND 
THE EXTENSION CONCRETE REINFORCEMENT USE 

(57) Abstract: 

PURPOSE: A rod member for the 

maintenance/reinforcement of a concrete structure ^^.^^ 

and the extension concrete reinforcement use is .v^few^ „o 



substitution for a reinforcing bar selectively when 
constructing an extension concrete structure. 
CONSTITUTION: A rod member (100) for the 
maintenance/reinforcement of a concrete structure 

and the extension concrete reinforcement use comprises a rod (110) comprising a rod member (100) 
and a clip bracket (120) coupling a rod (110); the rod (110) which covers a central carbon fiber rod 
(111) with a glass fibrous layer (112) or an Aramid fibrous layer (113), wherein an Epoxy/Acrylic 
resins layer (130) formed by applying Epoxy/Acrylic resins to the surface of the rod (110) is adhered 
with silica sands (131) or garnet (132) to heighten the physical properties joint with resins or cement 
mortar and on the clip bracket (120), a pair of clips (121) and holes (122) are formed at regular 
intervals, so that rods (110) which adhere silica sands (131) or garnet (132) by an Epoxy/Acrylic 
resins layer (130) are installed to clips (121) respectively. 
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provided, which maintenances and reinforces the 
damaged part simply and easily when an 
exposed/submerged concrete structure is damaged 
and is used as a reinforcement member in 
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(24) ^^^^V 2001\i09^22^ 



(21) 10-1999-0028619 (65)^711^31 ^2001-0009973 

(22) #€'a^> 1999'd07tl5°^ (43) "g^^VA^ 2001id02€05'a 



(73) f'^^^Bll-^l^^ 

^-S-l^ 668-1 



(72) ^"S^V <*l^J-e 

'H^^^t' ^512^21-14 
(74) tflel^l ^7l>a 



^ t'l^ ^^7lai suit ^ E]^, ^7fl^, ^ ^aelE^si-^ 

^7j-^ iqj ^1^^^ (chipping), ^-f-^^^^^l (primer) J17j-JE(<a-^7j-s.500kg/cnfl7j-£l00kg/cnfo]^J-)s1 4^ 

ol^J-^* ^^^^ ^°11 T^^J°>3ll-eloll-t(REl-t, G&Wl-t)f^ (^f'SHeleoflAi^ VOC^^-^^^r 

f'i^^ltt [U&V#t]#).2.5. ^^^^ ^^^as] <a ^1^5)711 Ji^/iL7<^-^l- ^^^^^ iL^Ji^j- Aja) 
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«1 ^T^^ -n-el-'^-n-, ^-*jH)i^ S^<H1 S.^ (rod) (3 10) si- #^ 

« sfl?lS(320)S T^-I^^fe (Sheet fonn)^S ^.H-^-^fl (300) * 4-8-«l-<^ 

A]^ S.S.(rod)(310) Hfe fl-^M- 7]-oM^l- S:^^. ^^Jslfe S.H-^;^11(300) 

1- ^}%-^^ §He|e^Sl.a!^ ^^1^ 5)711 «l-2-SAi, ^^/-il^ ^Hel^^al-Sl Al^o) ^^gfol ^1^71^21- A]^ 

cllS£ 

i 1 

£ 1^ -g- ^'IS) Ji^J-^ SH-?-7lll- ^^Bj-^ ^<^fi) 4^1 £ 

£ 3^ -g- ^"gSl li7j-^ SH^^lll- S-HA] E 4A]£ 

£ 5fe ^ ^^'gSl ^7<J-§- S-H^^fll- 4# SHAlE o) x^xis. 

100:5.^-^78 lOOA-.-anJ-^^S-AlE 
100B:H:*>^5.HAlE iiO;S.H 

lll;^±^^-B"g- ll2:-B-e1^^-fr# 
113;45l-HHAj-R-^ 120;«'^«.2linS 
121;tt'*2l 122;^^ 
130;<Hl^Al^;^l/ol.3^^;<l7|lf^ 131;fl-A> 
132;7>o>t|lE 200:^^€ ^He|:EE]^ 
210;^Aj.^ 220;^^^^ ^s^4% 
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-3 ^-a-^ ^HElE^Sl-* i^/fi7j-^nfl ^1^^;^ (chipping), (primer) i^j-SCU- 

500kg/ciifl7<}-£l00kg/ciif<5l^i-)2l >^>^jdl-3^^2^Dl^^isf.^ ^^§32]So11>^i^ ^1^^^. 

2<a-Al|aj^^, V0C^7xJ-^^f'°fl^^l«-«:'^l^f'* ^^^^ »i7<}-?-^f^. ^^J<>)-Hl#Elo11-^(RE#t. G&Wl- 
«)#(T^f'^HelEoflAi^ VOC^^^^f'°fl^'^l#^[U&V#^]f^)^S ^^^=|7fl 
i^/i^,}-^!- a.^/fi.7<J-7i)s.A-i, ie7j-£o^ loufl'gt 7j-§|.j7 7l-a^^:| ^^oi 4ois}D^ l-^^^^7> si^i 

-a-Sl^^-H-, 421-01 = ^^JSlBj S^ofl flAful. 7>oHlS» ^^V^l?! S.H(rod)(310)al-. #^ 

« 2ll7'lE(320)S. ^^JSlfe >^lS^(Sheet form)^S. SH^^fl (300) 1" ^-g-S^"! ii#/T^f^ 

fi) Ji'^m^J-^l- 7l^ ^3B]S^Si-4 "a^l^SlTll 51-714, £fe ^^SHe]E^2:Aloll£ ^ecfl-g-O.^. fl4(silica 

sand)4 7K«-ilS (GARNET)* i^°fl ^^h^l?! S.H(rod) (310) ^fe flA>i4 7].ol.f|l es. H 
^>^AlEs. ^^^^ 7)1(300) 1- ^3elE^si-4 oj^l^slTll ^^^5^5.5.^1, i^/i7^oj ^Hel:E^2: 



^S. ol^V lS^S#fi1 -^ofl sltl: ^Til^o) oj^ ^014. 

olsl^, ^321 E <a^?l;?V/t^^Aj-sl ^01 0.5.^ ^3ElS7l- 7j-'a:§HlAj (PH=12.5)^ 7Hji sl<H ^ij^ ;5l 
^sl^) ^^cl-. 

Zi£li4, olB]^ l^^HHlH ^si-ofl ^'i!:7>^/'iV^jl-^/<§i-:g(<Sihol^)Sl ^^fil- ^i^e1#7|la}-§-2)- 7l^2::?is|-Sl 
^^/^^^S ?l5l-<^ €e^3e]Eo,l ^Aj-o] ^^S)ol ^^ol -^-AjSlol ^ol ^711 ^cf. 

^^Vo] A§7]31 €es1 ict-^^^ f-<^| SIbM «e^32lE7l. ^^Sjol a3B)E:^2,§.ol ^jzlofl o] a 

^^. n^ S.^ ^ if-Ste A]iaES.3elESl Al-a^2:^s-ol ^AV7i.^oi oi^fl ^^sl^A-l S3e)eo) 

lesl ^^^5. ^1^^2:S-ol e)=^s)fe ^^J-^ €^71-^21 ^f- 1^ oi-qEl- A]^ES3s|Eo(| ^^5)01^1 
^ 3.^7} ^-iV^J-si ;^-9-ofl^ Ai^E^HelEfii f^Aj^^^^voi 7l-#slfe ^^^^^ sJcj-. 

5a^4. ^3elE ^al-fi] Ji^Ji^J- Al^^ Sil-OlS. 71^3] ^^^^^4 JiL^/JiL7j-«.7l|7> 

7j-£^i5|- ^ ^s||^5)xi ^^o\ ^>§7l^oi ;g3i.«l-^ ji^/ji7j-^7> ol^sl'H Ji^Ji^j- 7l^oi >8-^sl^ S-;«il^oi § 
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as^Jl, f'^S) ^3B]SS1 il^/Ji^J- i^Ji-fil ^^^»J oil5.A-i, FRPiL^/iL7j- 2:Ajl.oilAife -fi-El^^-S-l- 

^«a-^J^-g- t^^-^j ^^121 ^^>!§^f-«.S. ^-^jTil^fe Ji-i- #21-^:;^ ^HS. ^q-oH 7j->^ol 3711 A 

7> 4 = S^oflfe ^^^o] ^o}^]^ Sife ^J-^lc)-. 



f^^^l^l^l U-^7j-l£/^^7^S.S!l- Ji7^A|lSAl2l 7}^ f'A^ A4ltl ^^^<}-£7> -fr^Sl^^l 



^l-g- ^ ^^^2:1-* i^/Ji^J-Sl-^ 'S-^aj^V;^!. ^^'^^ai n>7„V;ql, n]ji^H}-^)-g. «}^^]_ ^^^S. 3.n^^ ^ «<J-^ 

ia^a^ £2^;^. 7j-^i|. ^^A^4 ^m. If^^, ^ s|Sh;»fl, ^'^'S-^ 



aSlll, olSi^ f^Hfl^l Z^-f^ S4 ^ it^Vfe #t ^321 =2] A)A4^^§^ ^o^^o^ 



^^Sl;^ 51^^, <^11-21 ^Aj^o. 7|.^ol J17l-ol:a iL^/i^j- cflA^ t^^Eflo)] n^el- ^^j5>Jl o]^ 

37)1 5| fe^O] Sit Cf. 



:3.2l:;i, -tl^^fe ^^^HElE^3,^ El^^3elE^2:#, SL^3.3_B\]^^3ii, 47M^selE^^i-, ^J-^J^heI 
>g^3elE^^^ ^oil ^eol A>^E) ji oi 0.1^ o]^]^ ^^o] ^tI^^ i:)-^7l7> <>! ^ ji 



7li4. ^^§HEl E^s^^ nfloflS t^£|l-g-2l Ji7j-«.7|lS A>^^ ^ ^32^ E^3.^o] ii^/jiL7j- ^ Al 



^ ^tgSl ^§Hfe *^2l AlojE^^ - ^3e|E^Sl.o|] dllV :e.^m7jAl^2). JiL7j-^7Bl-2l 

^l^l-**lllt ^ ^2r7j-H/Oj^7j-£/^7j.£/>g-^A^/vflD>£A^/:g-«{A^/vfl^Aj/«j-Al f-S) SA^Ol Sj:^!]^ J± 

^m^J-TllSl., i^f./;a^o| ^3HlE^S§S) ^1^^^ (chipping). ^^^J ^^^1 (primer) 'r^^yB.^^S^u] 
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o.(^^j^j jj^g^j ^dt^^-S- (carbon fiber). -frel^-S-(glassfiber)^ ^:^(rod) 
^ S.^^ <^^^]'T^]/<^}3.^'r^Um S.S.^]n :f ^Cflon/^l 1J;^-H7l7> tj-l. ^fA>(siiica sand)4 ^Ktije ( 

GARNET)* ^^^l^U €^aBfl?lSl- S.t^^ 7]^^<Q =?-^i±S. ^»8-^>^lS4 H^>^a1e£| ^.c^ 



=11 ^1^^^ (chipping), ^f-^^ ^^^1 (primer) tS^'g. ^^^4HltE]n11-^o] ^.^J-^;'!)^ t^^. 



^ t^s) ^Ajgy^ s.H(rod)fe ol-el-n]HAj-B- -frsl^^-S-S. i^A]^ 

^ ^ 0(1^^1^^1/431^^ 7)1 o|| ^^Al?l ^ ^EdollAi ^7l-37l7l- fl-A>(siiica sand)>-|- 7l-o>i4lE (GAR 

NET)* ^avAl^H, «7llS. ^^2] #^4 ^^o] '^AjE]^ ^^aefl^iEoii ^.c* S^^aj §1.7^4 7lEl-«j-^«fl 2l«il 



^"i^ £ 4^ ^^'^ SH^7lll- ^Ajs|.^ S.H(rod)Sl lea-cl- 7j-£7> 10<^«11 ^JL 7}r^^ ^±^^^{c 

arbon fiber), -fi- Hi ^-B" (glass fiber). <>>e1-nlH^-B-(Aramid fiber)S. 2:^^o|| ^.^ol :^olt).. 

4* i^^il sl«(l o-s. ^^sm ^4. 

H 1 * ^ ^^"^Sl ^7^^ ^*«1-^ °^i2l ^^iH^^i, o]^^ SH-^ 711 (100)* S.S(rod)(ll 

0)4. ^J-714 S.H(110)* ^^^^^ l^^l^l^ #^«.Bfl7lS(120)S. ^^^€4. 

oH, ^J-7lsl SH(llO)fe f'^sl ^db^^-B-^(lll)# -3-elAj^f^(ii2) afe o>e1-4HAj-n-#(113) AS. 5L^a]?^ 7j- 
5.7> SH(llO)* ^^Jel-D^, olsl^ S.H(110)4 i^ofl oil3.Al^xl/o].H^^7ll. tiSH ^^^^fe °fl#^l^ 
xl/o>Hl^^l7l]#(l30)oll 7f^ ^7l7f 4€- ^4(131)4 7l-oME(132)* ^3^^171 ol ^^1 ^fe ^l^Sl-t44 
#^1^^ ^olTll ^4. 

ZL^3.,^^7]^ m^M.n7]^{120)^]^ #^(121)4 ^^(»?L) (122)^5^ ^^AS^Ajs^o^ fl-Al.(l3l) 

4 7VoH^(132)*- °l|^^l'rJ^l/*>3l^;^l7||#(^^l^a!-#) (130)^5. ^S^a]^ S.H(110)* €^(121)°il ^ 
^X\f]6] ^«J-^AlE(iooA)Sl SS.^;«11(100)1-T^^^4. 

£2^SH4 aA)£s.Ai, ^714 s.^(ii0)fe f^^-¥-4 ^rt-a-n-g-diD^ -S-el^^-^*(ii2) £^ 
o>El-nlHA^^^(113)S. S.^^6\ Bl-S-S-Ai, Zj-Zl-S) ^'^^l-^ l->^4 ^^^4 ^5: Ji^^ €?I|«H1 4«ll ^ 

^^^4 le-ii lOBfl y§^s\ 7j-i<4 1/10 oi5>o^ -S-^mTi] 4^1 #^J4 ^^<*1 §ife ^^^^ -S-4^4. 
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^^(^r?L) (122)^ ^-a^V^^S. Slfe #^ (i20)fi|-. ^^^1.(131)4 7>6>v|)e (132)1- cfl^A] 

^^l/»l-3l^^]^ll#{130)^S S.H.(110)# '^^7lfi| #^«el|7lHs] #^(i21)oI| 2\2i ^S^X\9]o\ <^^m 



H 5 ^ t-^S] :a.7j-§- cfs ^.HAlEo^ £ 4 oll^is). :y-o) ^^2) #^(121)4 ^ 

^(fI?L)(122)# 5^ ^^^^ Slfe #^«efl?lE(i20)S)-. fl-4(131)4 7^1^ (132)^ 

30)-2.S.^^^Al?l S.H.(110)*^7]S1 #^H2||7lEo| #^(i2l)oll zj-z]- ^y-^VA] o1 ^Mj-^ SS-AlEdoQA)"!! ifl 
«|-<^ ^4(131)M- 7>o>tilE(i32)s (130)^3. ^^a]^ (110)1- 2^>S. ^^^]9]o] H^V^ ^.H./.] 

MdOOB)* ^^^^cf. 



•^l-^l. ^i-7ls)- 2^>^ SHAlE(iooB)2] ^■*^«<}'S<Hl^i -^Mfil T^-"^4^ ^el e]l7lE(i20)l H 

^fS)^ 3.^(110)1- le(7lEl- ^-S-sH 2*1-^ ^AJ^ o^ja f"S-^2l (110)4 

^n}-*4 S.S.{110)* ^ll-Sl Ig2:2!4 "^^^(^ 3g2:2!^J-fil Sxl-^ S.S.AlE(i00B)l- ^^^^ "tSl 



^^i^ e3elEBjU(2oo)S] ^^•■'^(210)^ ^H^^J (chipping) T:\^:n. ^^^^^^4 {primer)^S.^^^S. ^ 
-^^^ ^^^1 (primer) SSf^ (220) # ^^^sl-Jl ^^jo>at#eln]^^s] ii^^^^S. ^^J<^>3ll-el'^l-t-f^(230)* 
^^J^ui, s.=-¥-;4l4 ^^^^^s.s.=-?-;<l|(iO0)f'4 ^«<}-^SH-¥-7l|(i00A)» ^aiT s.=^7ll^(240)^ 
^^^JL, ^^jo>Hlf-e)D^i-^(REl-l-,G&W#€)4 ^-l^^^^S. ^^^<i>3l#el'^l-«-(REl-*,G&Wl-l-)*( 
250) Ca-^^^SSOOkgf/cnf. I7j-ii50kgf/aif. ^^^7^-^ 25kgf/ciifol^J-)^S ^-^sjfe a.^/i7j-^7l- ^^J-^ ^^SHe] 

7> ^ui«i-o^ ^^^-i- -f^xl«^fe ^^o] jacf. 



47]4 ^<^1 ^^1-^ ^a^^SE^^(200)4 Ji^/a.7j- A]:^^ ol-u)5^., Aiajai O.S. Al^s^el ee^^^ ^ ^l^g-^v i^jofls, 
f^^fi] lecfl-g-o.^. ^ ^T|o) s^.^ 7)1 (100) f'^ 'a'8-^S.H-^7|l(i00A)» 7ll'g^l?l<H ^S.^^'^^^r-d: ^l^sj-S 

f^^^ '^V-S-sl^ f'^**! ^71 4q 4^717} ^J-7l^ ^-M 't'H 7j-s.7> ^o^^^iji ^^ ^7] 

elS^Si-ol ^^S]<H ^tgo] ^ov^i^ .^o^ 45^^-1 S-H-^^fldOO)^ 1-^^^ f'^o] 7H^^ 4^ 

7l ^e1«l-c.^ Al^o] ^^^5}-Jl ^Jlsfc^ <a^2lol Ji€^t ^ Slfe ^J^l^. 



1-21 iL^/i7j-:^.g o. ^Aj.^ ^aE^E^^(300)2l ^>^>'S(310)* 4^^'§(chipping>^S: 41-31 ^^^i^^^]{p 
rimer) ^^^J ^^^1 (primer) (320)* ^-^js>Jl ^Ajo>3tl-elDll-^2^ o.^ ^^^43 

t#el41-*#(330)* ^^^sl-jl, ^^-^-^Jl ^^^Jg o.^ S.H-¥-;(||(i00)f'4 5L4^S.H^7(|(iooB)1- 

S.H^7l|f'(340)* ^ =r^^4Hll-El41-«-(RE«-t, G&Wl-t)4 4^^'§.^5. 4311-51 41"* 

(REl-t, G&W#t)#(350)Ca-^7j-£5ookgf/ciif. l^j-tisokgf/cnf, ^zt^J-t 25kgf/cnf<^l^)^S. ^^slfe 
7j-Y7l- ^321^^2:1-4 ^«11^47fl 4^«|-S.5.>H. iL^/iiL7j-?-7]- :6.JL^<^ <^^^4:il ^^^l ^^^V 

ol iL^/jiL7j-4-8-4 ^711 t^-a ^ ^44. 
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^o] ^^^^ ;a^^(3oo)fii ^ owei". ^d^^^s. ^^€■3Ls\E.^'i■i ^<^] 

S.. ^ ^^S] S-H.:?- 7(1(100) f'S) 'a'9-^S.H-?-7||(l00A)*- 7ll^Al7lo^ A]^ 

Si eoflAi -i^^ H>S). ^o] Al-g-Slei 1^4-8-^5. ^'^^Sjci SfllS)'^, n+Sl-'H 5.S.^7(|(1 



^^a-^ ^HejEtf ^(400)fi1 ^-^^-^(410)* ^1^^^ (chipping) O-S. cff-ji ^ -f-^^^S^Til (primer) Si-g-'S*. 
S ^f-Aj^^;«l| (primer) Sif- (420)^ 'f-'^^^ ^^^}3.^^B\Ti\^^^ S.S.'g-^^S. ^^^o\3.^i:^^^^^{4 
30)* ^^^^i^S. S.^^4{100)^^ H^>^S.H-^7ll(l00B)l- S.H^7l)f^(44 

0)# ^. ^-^j4Hl#2lni^^(RE#l:, G&W1-*)21 fl^J-^:^ ^^^4Hll-el^l-*(REl-*.G&Wl- 

t)^(450) ('?}^7j-£5ookgf/aif,l7j-£i5okgf/ai', ^zj-^j-i 25kgf/ciif °l^J-):2.5. ^^/^^^^7} ^^^^ 



f^^al ^=^7l)(lOO)f'£l a:*HS.H-^7l|(l00B)l- 7ll<aAl5'lo1 s-^^^m^^^^ £ 

B'flAl 'i'g^ f^^fiofl A>^S|^ leAf^o.^. ^Aj5|ia ^H.-?- 7)1 (100)^ l-^^J" 

aelJl. >^7)fi) ^A^^ H^S3B)M^Sl-2l i^/J17j-Al:^, ^Aj.^ 47|1^^35jE^2.^o] :a^/ji7j-A]^, 

e|S ^Sl-2) A)^ A)ofl£ ^«j-^s.S.AlE(iooA), a^>^5.S.AlE(iooB)l- S^S)-^ 5.^-^711(100)3. tl)^g|-o1 

Aj^^V^S. sic)-. 



^Ajo>H^§elBl^^ol Si^'g. JiL7j-«.7fl7> 71)^^51^ SH^7|1- o>El-nl^A^-^, ^^Aj-B-. ^Hl^^^S SA^*> 
«^ 7j-£7)- ^-8: 5.H(rod)l- "^^m^ °il^A]^^1/o).3^^^)7llo11 f-^Al?1 «L Aj-EfloflAi <3^>a7)7> Cf^ fl-A} 

14 7HV1)ES. :^^X\f]3. #^ « 2fl7) 2^^Aj 0.5. o^Wj-^SHA] Eu)- H^}^ S-^A) E ^.S) S.H^7lll- A>-g-5)-2 

^'*^43l#e)i^##(RE#l:,G&W#*)5) i:')^-g;go|l asejE^^^a)- a'^/ii7j-07> o^n]^^] 

7l2.S.Ai. ^^iS^SS-* -aTflSlfe ^A)o)| O.S. Al^^3e)m^2:#ol)£ SH^Afll- 7l)<gA]?lol ^E^A^, A] 



(57) ^^s) 



^-a-S S35lS^2i#S) c)-l-fe ^l^^'S, ^^Aj;^^^l(prtmer)£3L^;g 0.5. ^f-A^ ^t)) (primer) £5L 
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^7^^4S. fl-AK 7Kui)ES. ^^^7]S. ^^H^ 5.= (110)2)-. ^^S\ H^(121)ol f- ^^^S. ^^^5)^ 
eB?lS(i20)s|-. ^i7]s\ s.H(iiO) ^ #^«.e||?lH(120)2l ^l^^'I^^^. (iqoa)'-!- £fe 5L^H5.H 

AlH(lOOB)5. ^^S|^ S.S.-?-7(|(100)* ^^^S. 5}-^ eH2lE^2:l-2] JB.^/a.7<J- ^ ^7^^ 



^1 1 ^"Ha-I, ^^-a-fr-g-dii)* -H-e1^^-S-#(ii2)£^ <^>2l-'^1^ ^^^f^(ii3)^5. i^A]?^ -S-^j-O-S. 

o)]S.Al^;^l/o>3^^xl(130)oil 21*11 ^7l7]- ^J-o]^ fl-A>(i3i)ul- 7l-oHm(132)« ^^^]^ S.^{110) S^, ^^2^ # 
^(121)4 '3^(122)71- 5-f ^^^^ m^M.4f]^(l20)S] 2:^^Aj o.^ ol^o^^]^ -S'S-'^S-Ha) e (iq 
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